The arrest of cell migration in the chicken blastoderm: experimental evidence for the involvement of a band of extracellular fibrils associated with the basal lamina.
This article overviews our current knowledge of the occurrence and distribution of oriented extracellular fibrils associated with the basal lamina, and their presumptive role in contact guidance of cells in early embryos. To investigate the role of the band of extracellular fibrils situated at the basal side of the epiblast at the cranial edge of the area pellucida of the chicken blastoderm, we determined the precise location and morphology of the fibrils using TEM and SEM, described the relationship between migrating mesoblast cells and the fibrillar band, and, finally, tested experimentally the behavior of homologous and heterologous tissues in the vicinity of the fibrillar band. The descriptive analysis demonstrated that a horseshoe-shaped, 170 microns-wide band of fibrils occurs at the cranial and lateral edges of the area pellucida and area opaca, the highest density being found in the area pellucida. Migrating mesoblast cells presented a surface morphology that was different from the morphology of cells reaching the fibrils at the lateral edge of the area pellucida. Mesoblast cells never crossed the fibrils, an observation that may explain why during gastrulation, mesoblast cells invade the area opaca only in the caudal region, where no fibrillar band is present. The experimental analysis, which involved transplantation and healing experiments, demonstrated that the arrest of cell migration, that occurred in all cases in the vicinity of the fibrillar band, was correlated with changes in surface morphology suggesting a decreased cell adhesion to the fibrils. From these observations emerged the view that the horseshoe-shaped fibrillar band functions as a barrier inhibiting migration of individual mesoblast cells and expansion of tissue sheets, rather than as an extracellular substrate mediating the oriented guidance of cells. In addition to its inhibitory role in cell migration, the extracellular band may also be regarded as a factor that stabilizes the polarity of the early embryo by determining the cranial and lateral limits between embryonic and extraembryonic tissues.